Here we provide evidence of multiple paternities in naturally mated sows under conditions ensuring that (a) sows had the same probability of being mated by any of the available boars and (b) no differences in hybrid vigour existed. Total DNA was obtained from 19 Gochu Asturcelta piglets from three different sows, each with the same chance of natural mating with two different boars. A set of 20 microsatellites were typed on all the individuals. The program CERVUS was used to asses the informative ability of the microsatellite set and to perform paternity assignment. Allelic frequencies at population level were obtained using a total of 141 Gochu Asturcelta individuals. Offspring were always assigned to a candidate boar with high statistical confidence. All litters had different parents. Our results show that multiple paternities are possible in domestic pigs under natural mating. Furthermore, the current study can be useful to further understand the mating system of the wild boar.
Introduction
Whatever the cause (male copulatory competition, postcopulatory competition or differences in semen quantity and quality), multiple paternity in wild boar has been widely reported (see Delgado et al., 2008 , for a review). However, this issue has not been fully addressed with regard to domestic pigs. Heterospermic artificial inseminations give litters with multiple paternities in domestic pigs (Berger et al., 1996; Stahlberg et al., 2000) . In addition, Aguilera-Reyes et al. (2006) have reported multiple paternities in naturally mated sows under a planned mating system with intervals of 12 h between each mating. The experiment by AguileraReyes et al. (2006) included a few variables, namely the hybrid vigour of the most successful boar and the interval among subsequent matings that could affect the reported results. Here we give evidence of multiple paternities in naturally mated sows under the following conditions: (a) assuming the same vigour, sows had the same probability of being mated for all the available boars, and (b) no differences in hybrid vigour existed. Results were obtained from the endangered Asturcelta pig breed (Royo et al., 2008; Santos e Silva et al., 2008) , reared in very traditional conditions in Asturias (Spain). Skin samples were obtained from the 26 individuals. Total DNA was isolated from samples following standard procedures (Sambrook et al., 1989) . Individuals were genotyped with a set of 20 microsatellites (IGF1, S0002, combined non-exclusion probability (first parent); NE-2P: combined non-exclusion probability (second parent); NE-PP: combined non-exclusion probability (parent pair); NE-I: combined non-exclusion probability (identity); NE-SI: combined non-exclusion probability (sib identity); HW: deviation from Hardy-Weinberg equilibrium; F (Null): frequency of null alleles.
Materials and methods
S0026, S0071, S0101, S0155, S0225, S0226, S0227, S0228, SW240, SW632, SW911, SW936, SW951, SW857, S0005, S0090, S0218 and SW24) in an automatic sequencer (ABI 310, Applied Biosystems). Most microsatellites used were included in the ISAG-FAO panel (http://www-lgc.toulouse. inra.fr/pig/panel/panel2004.htm). Primer sequences and PCR (polymerase chain reaction) conditions can be found on the aforementioned website and in Laval et al. (2000) . Microsatellite S0218 was monomorphic in our sample and was not used in further analyses. Microsatellite information and paternity assignment analyses were carried out using the program CERVUS 3.0 (Kalinowski et al., 2007) . Allelic frequencies at population level were obtained using a total of 141 Gochu Asturcelta individuals.
Results and discussion
Parameters describing the variability and informative ability of the microsatellite set used are given in Table 1 . Probabilities of non-exclusion were 0.00384536 when the two parents were unknown, 0.00005149 when one parent was unknown and 0.00000005 when the two parents were known. Simulations showed that the use of the microsatellite set assayed gave 98 % successful paternity assignments with a confidence of 95 % if the genotype of the mother was not known and 100 % when this was known. Six of the microsatellites tested showed significant deviations from the HardyWeinberg proportions, probably due to inbred matings. Since the analysed samples came from inbred individuals, this scenario can be considered acceptable. In a recent report, Costa et al. (2012) tested a microsatellite set for parentage analyses in three different populations of European wild boar. Even though such a microsatellite set showed a comparable informative ability to that used in the current analysis (see Table 1 of that paper), Costa et al. (2012) found some failures in detecting any putative father within their samples due to insufficient male sampling. This concern is not relevant to our study. Table 2 gives the results obtained in paternity assignments. No pair-loci mismatching was identified for any sowoffspring couple. Offspring were always assigned to a candidate boar with high statistical confidence. All litters had two different parents; the boar A 74 had six offspring, A 75 had seven offspring, B 66 had four offspring and B 76 had two offspring. A chi-square test showed that no statistical differences in paternity success were assessed in group A. The higher paternity success observed for the adult boar B 66 can be explained by its higher probabilities of success in malemale competition for accessing reproduction. Mate guarding has been reported to play a significant role in sexual selection in wild boar (Delgado et al., 2008) . By contrast with previous reports (Aguilera-Reyes et al., 2006) , our data were obtained without copulatory restrictions and, particularly in the case of the full sibs forming the analysed group A, no differences in hybrid vigour. Our results clearly show that (a) multiple paternities are possible in domestic pigs under natural mating and (b) when no differences in animal size, development, hybrid vigour or probabilities of mating exist, no differences in paternity success are to be expected. Our results can also be useful to further understand the mating system of the wild boar (Costa et al., 2012) . There is extensive evidence of multiply sired litters in wild board that are likely to be due to ethological rather than to biological factors (Aguilera-Reyes et al., 2006; Delgado et al., 2008; Poteaux et al., 2009) .
